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tsiWcl 1 ] fiesta PbTi0 3 + bPbZrO, 
+ cPb (Ni,/, Nbi/i )Oi (a+b+c= 
10 0) fSSti, *OttJ$BBtf . 13 1 © I & ( a = 
35raol%, b = 30raol%. c = 35mol 
%) . J* (a = 44mol%, b=16mol%. c 
=40mol%). K*(a=50mol%, b=40 
mo 1%, c = 1 Omo 1%) , teJrCXL* (a = 4 0 
mol%. b = 50mol%. c=10mol%)©& 
tm&Zte&m±l3£VC<D4gXW£txtc®®t?Z 10 
$SBB*®li£#£ U PbM£0~3rao 1% (0£|& 

o <Dmw~ei$.'J>2ii-rt. &tmt&i— ^tc. 500 

kV/mOaiJfsmi^&EP/JtlLfcif ©E«a<&#. 5 0 
0 p m/Vtt±£7nl/, - 4 0 *C~ 1 7 0 *C©|5 

fflt-. tb^$©fiK^b#3 o o%WT-r*.5>t<t£ 
ft®i**EfiiagSiffiJ&&J. 

[ mms 2 ] it^ii i imvKmmmmj&mctoi,* 
o~7mo 1% (o£i&<) <D®m-vmab. *>-?pb 20 

*& 0 ~ 5 m 0 1 % ( 0 <) <DmWCm'J>$ Wc, 
^ffitfiilU-^lpIfC. 5 0 0k V/mOmiM&RZ&lM 
Lfc£t©Emg{i#. 5 00pm/Vt<±^0, *> 

•o. 4 0 *c- 1 7 0 'cowmv, ibeim^©se^b*s 
3 0 o%txrv*>z>c i^mi-r sE^jafg«§f». 

(II#S3 ] m&a. PbTiO, + b P b Z r 0, 
+ cPb (Ni, /1 Nbj / 1 ) O s (a + b + c = 
10 0) -vmZti. ^©ffltaOiffl*!. B 1 © I * < a = 
35mol%, b = 3 0mol%. c=35mol 
%) . Jj&(a = 44molK. b=16mol%. c 30 
= 40mol%), K£ (a = 5 Omo 1 %. b = 40 
mo \%, c= 1 Omo 1 %) , fc^tfL* (a=40 
mol%. b = 50mol%, c=10mol%)©& 

ffl8.inzi&&m±i5j: !>• c ©4 .-^{ch stittmmtTz 

VmZMtf&tb. La, Ndf©?^^^ Kjti&fc 
J:0>'S r^©T^*';±j®7c^©^^ HIfflfeLL£0~ 
5mol%(Otl<) ©SSHT'SSftlUc, ftW&tm 
-^flCC ,500k V/m©itaESW4En»P Lfc t & © 

Emm#, 5oopm/v«i^u -40 

*C~ 1 7 0 'C©l5ffir, J£^^©S8S:{b#3 0 0 % 40 

im?m4] ii*iBi7!)S3©rt©c»rn*^ciBij© 

-cm$hZ>Wit<®lC$in0X. 0~0. 05wt%(0 
) ©»£?££ U - 4 0 *0- 1 7 0 'CtCfe 
WSitfiffitfl. Oxio' 1 Q • c mtLhT*) S t i 

[0001] 
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0. ^KitSSITF-C©E?g£<il:#*£<. fi-otbgm 

*©?as^b*i^$ i> i i tie MMtttcffin/cEm® 
Sfi»cMT5fe©r$)i 0 

[0002] 

vmtn&m Wk. Emasstmii/tw:. PbTi 

0,-^PbZrO, brStsEM-te? 5 £ 

X (JfifF. PZT^Em^-7 5 fi'^iPf^) 

^jsp z T^Em-fe 5s??xii, Ems^*5^r* 

[0003] ch6©SOtt?4tt, thf 
yttmm (MPB) ififtllURKfcur. ES£ft ( d 

***x-*fflttf4£t,-C«. |uiBMPBJfi^ffl«©E 

[0 004] 

[|WB??fcL£5£TSi!KgI] G^L6*ie>. lUiSE 
mS^!W-iKtCEMAS-6 1 OOtTCmStifc. 

OfogStHV/mflg) E«©E11§E&©i(I££?S0T 

CtlCCftfl/. JWElTi'^aX-JICfel^ 

Kttttffi*. IS5kV/m~^kV/ra«:fc/«c»). 

ie^-c*«?)fcE3iss!*5jifflw%stt4}*fcifeuia^ 

§6tc, S^Emri'^ J .x-irfijffl$5H©)A 
#9 «:{$<,>. Kt-«9EH-c©#ttSStt, 

D D oiL/'CE^7i'^^x-$*5^ffl§n^^K:«, -5- 

©€effliS^Kic.cr. -4 o*c~ i 7 0'cw:fc^sKc> 

fi^iBHt?©^tt^tt*^3*aS«^*i*5. Ctl 

[0005] PbTi 0, -PbZrO, -Pb (Ni 
i / « Nbi/ t ) Oj$ (JiiT, PNN-PZT^<k 
P?^) ©ESS&ma$»d!££jW*tt,>fc«>, Ti'a 
x- ^^ffl©ES58litf?4i L/TfiJffiSnTV^. 

[0 00 6] E^7i'5 ; ^x-*©)t;ffl45H*s 

ft-a>*„ 3;/c. c©s©ESSSSttf4tiSMJgSi$*s 
ib«J6<)/h$<. SJlMEm^©^^^. -m<DM?>& 
100 n mW&<0%*< l C&mLtc®&, £flfta~C% z>ms. 

[0 00 7] £/c, IJflHPNN-PZTifiEmSgiSt^ 
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c o o o 8 ] tct, ttm-mmaK. ms. 
mm<DK.nm7£.m i *s < . *o, tbs*s$©igg£ 
flaws <. iSfflSjffiffl-c©m«ffifii$*,^#<. Lfc 

[ 0 0 0 9 ] £/c. *ffeW©^8«&«'ri5«JSSB. 7* 
[00 10] 

bTiO, +bPbZrO a +CPb (N i , / , Nb 
2^ a )0, (a + b + c = 1 0 0) -CUSftSEmfifc 

mamiomn&mtm*m*wti,tdtoMk. *©&»$ 

«ffl^«©«WW:*»K Pbfi*M4>S 

La. Ndf©7>fy-f KS^fc.tCXS r^OTJUA 

MC. 5 0 0kV/m©itffim^EPJ)DUfcit©E^ 
^{4 (fclT. d33 (500kV)) i>mfiift<Dfr<Dm 
££<0&mb, #>o, -4 0'C~l 7 0'C©teH«:*JW 

Mn*MnO-C«3ft*M{l»«:ft*t/C. 0~0. 0 
5wt% (0tt£*fcU) ©$J£-C^ftr*C£{Cj: 
•3 . E«fflNSiffifi»a©if&»tt^|fi)±f 5 C <t L . 

[0011] gp*^ *«W«:J:*i«. SftAa P b T i 
O, +bPbZrO, +cPb (N i , , , N 
b 2 /a)O s (a + b+c= 1 00) T^Sft. ■£© 
mmW&, 01©I £ <a=35mo ]%. b = 30 
mol%. c=35mol%) v J,£(a = 44mol 
%, b= 1 6m o 1%, c =4 Omo 1%) . K.£ (a 
=50mol%. b=40mol%. c=10mol 
%) . te«fctfL>£ (a = 4 Omo 1%. b = 50mol 
%, c = 1 0 m o 1 %) <D&&f&&Z&&m±.is*VC 
<D4gXW&Mcm®ttm@mfSftkL. Pb« 
40-3 mo 1% (0£&<) ©©H-C!^i>3-tf/c. # 
flHUilBI— jfrfiUC. 5 0 0 k V/mCfiSiSSf'^EMPL- 
fc b %0>E.W£iiL&. 5 0 0 p m/V 
r>, - 4 0 *C~ 1 7 0 'C©f5HT. Jtm*©*l*£{t 
#3 0 0%OT7*5Ci *»«ir *E««SfflJa«J 

[0012] #2&5§K:J;fttf t iriBEmiSSfflfiX 
ftK4»l>r, Si$#tc*H/?La. Nd3£©7>2y-< 
K7C$fcJ:tfS rl?©7JU#y±SSSJ&©$t>4>&< i 

ii«*o-~7mo \ %(oif&<) ommv»mL. 

#>oPbffi£0~5mo 1% <0£l&<) Oimvm'J? 
Stf/c, ^fla*iB-*|4j{C, 5 00 kV/m©KifcS 
W£EPflPl/fct$©Em£tt#. 5 0 0 p ra/VJjLhS: 

*>o. 4 o*c~ 1 7 o'c©jEffl-c. itmn&ou 

BBUUfi 3 0 0 ««TT* *Ci T4EWHS 
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[0 0 13]$fc. *ftntcJ:tii*. *MiU P b T i 
O, +b PbZ rO s +c'Pb (N i , / , N 

b ws )o s (a + b + c= i oo) r^sn. -e-© 

WSfimtfi. HI 1 © I * ( a = 3 5 m o 1 %. b = 30 
mo 1%, c = 35mol%). J*(a = 44mol 
%. b = 1 6 m o 1 %, c = 4 0 m o 1 %) . ( a 
=50mol%. b=40mol%. c=10mol 
%) . fcJcCXL.^ (a = 4 Omo 1%. b = 50mo 1 
10 %, c = 1 0 m o 1 %) <D&mi&&i&&m±isJ:VC 
®4£Xm*titi:®Wt?m®t:®mtb, La. 
Ndf©7>$^^ K7c*teJ:C/Sr^©7;V*y±® 
7C^©^-fe lffiSti±*0-5mo 1% (0£|&<) © 
©BrSSJHUc. ^«5liil5l-*rS]{C. 5 0 0 k V/m 
©a^m»?&EPftaOfci^©Em^ttAJ. 5 00pm/ 
V«±£^U -4 0*C~1 7 0*C©ffiffl-C. it 

wmmvuBgiw 300 %«tt-* * c i -r 
*Emfi£igfflj& w# ens. 
[0 0 l 4 3 * fc. *«WKJ:ft«. «Ji3t>-r*ia>©E 
20 BitfllEtiElKcfcivc. iUgSKS-fLT, Mn£MnOT 
*3ft*»<fc*K8t*l/r. 0-0. 05wt%(0tt 
£$&(,>) ©tll^-C^Wl/. -4 0-C-l 7 0'CtCfcW 
*JtJgin#l. 0X10' ' Q • cm&±-V&ZC£Z 

[0 0 15) 

[^B3©HM©^] *r. ^930EflNSSaJifiM(c 
[0016)01 «*^W©E^»|gillffia©SfiS^© 

30 [0017] *^®EttttNttft«. tftifeg a P b 
T i O a + bPbZ r O a + cPb (N i , ✓ s Nb 
>✓ s ) O s (a+b + c = 100)tI3n. ?©ffl 
fifeJEBB* 1 . Sl©I.^(a = 35mol%. b=30m 
ol%. c = 3.5mol%), J^(a = 44mol 
%. b= 1 6m o \ %. c = 4 0mo \ %) . (a 
=50mol%. b=40mo 1%. c=10mol 
%) . feiO'L-^i (a = 40mol%. b = 50mol 
%. c = 1 0m o 1 %) ©■§aa**ISA«Lh*JJ:U t C 
©4.-=S(CH$ti/cffiiSi-r-5S5H?:Sfi£^<i: LTt>*. 

40 [0018] *^©Em«SagS;!g)©-t?!l«. C©S 
W6PbM0-3mo 1% (0?rl^< ) ©fBfflt? 
^S-S-SCitCt-^T. ^WJlilHl— ^|fiJCC500k 
V/m©iISg;m^?rEpJJ0L/fcilr©E^ft*5. 50 0 
pm/VWl^O, -4 0'C~1 7 0'C©©ffl 

r. itn^^©iaas:^*5 300 %&.rt bfcmmt&s 
[ 0 0 1 9 ] * /c> ^m<DKmmsmm(oh 5—0 

©«tt. iflBE«»Siffl^#|(C*JUt. «^CC*fUT 
La. Nd^©7>^y-^ Kjt^teiyS r^©7^ 
50 'J±!IS5c3t©5 5d>&<<fct>HI£0~7mo 1% (0 
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&Bfc<) ©IBH*caSj!)OU *>-oPbS£0~5mo 1 % 

4ig-*iaHC. 5 0 0 kV/m©it$S#£EPfiDUct 
frOEWfflfcW. 5 00pm/V«M*l, ' 4 

o 'c- 1 7 o ^©fsBg-c. JtR*$4>aa£{t# 300 

[ 0 0 2 0 ] Sfc. $&§l§©E®(8gffi/S«5©3 fcfcfc 
5— 3©Wtt. ftgB$liB&fC. La, Nd^©7>* -/ 
-f itf S r gt©7** 'J dJiSSR© 9 £ i ag 

eLh*JM«:»l/"C0~5mo 1% (0€l$<) ©*5H 

xmmtzctK^x. awiktn-imic, 500 

kV/m©it»«»tEiaiPl,fct*©E«Ciao». 5 0 
0 p m/VUkimL. - 4 0 'C- 1 7 0 *C©«S 

ffl-C. itlSS$©mS^t*i3 0 0%fetT'C*-SES» 

[ o o 2 1 ] tit. *§m<DEEmmw£®www 

tt. Miae^fc^L/r. La, NdWDv>i>S<{ F 
TC^teJrCXS r 3?©7;U# ';±ffl7G5&©5 t3d>fc< <!: 
li^IKMltO-7mo 1% (0£H<) ©Saffi 
•CSSJO-TSitik:. PbS£0~5mo 1% (0*l& 

fifc, 5 0 0kV/m©iK8SESI?«repJnL/cit©E« 
£<4jM. 5 00pm/VW±*^L. 4 0*C~1 

7 o •coefflr. J±sf®£©figg{b#3 o o%WT-c 

fe£ES&SHIfiEfrC*S. 
[ 0 0 2 2 ] tic. #^<DESttS8U£«KDffi(DW 
tt, l«i>rft*©E«»^i8Wcfct,>"e. *SMtc>r=t 
bX, Mn*MttOT*Sti*IWtfiUC»JH/'C. 0~ 
0. 05wt% (OlS&SttlO ©$£-?£# 3 ttfcfc 
©r * <3 , - 4 0 *C~ 1 7 0 VK.m SJfc&ftfti 1 . 0 

x i o' 1 q • cm&.±x$>z>Kmmmmfimx$>z>. 
[0023] -eft-c«. *mi<Dmi<DBmic-mxt& 

[0024] mi<D9m<Ote®)&<t**XTiO 
t ) . mitV^-VA (ZrO,). Wc-v>r>\> 

(N i O) . 8Kb-*:/ (Nba O. ) ©SaiPbS 
j&^tt/cBHblfl (PbO) &3tt&tt&&*J:9<cff 
SL. cia6©J^4t& ) &^3-rii<-^i<i:feK:Ti' 

[0025] JWc. cne>©ifi£$£lIft*S£jl*f&. 7^ 

itcm^x^min^x^h. z*Hm*7>?*)>\, 

X»j Y*V)W-'7#-)\,K.X 1 5B$B3S3;t9#bfc. 

^rSaLT^QEL/, aS<«) 2 0XJI* (T) 3mm 
iCf&Bltc. C ©JiSJ&f** 1 1 0 0 *C~ 1 3 0 0 'CX 2 
B#W«^L. &^&&1 mm©JS3KjJniLfc&. H 

®(c^-x h ?r^b-c4 5 o 'cxmrnxmrn* 

tc. C©«fc5(tLr$kft/c&5#r4£3kV/mro > X 
ft%WmiL. HP4 1 9 4A£tIS*f£<gJBLT. 1 
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kHz ©ftRB* £ r ©&ft&tt&jM£ btc. 
«, -4.0*040 0 *C©ffiEat? 5 "C- 1 0'C&«:3 0 
#GU3L&©%. Mg-C©lKHz©£r«l/ 
fc. $/c. d33 (5 0 0kV)tt, ifrb&'V$&V1t 

fjgas*4«:. ^a. 2$ug-cov-5oov-ov©m 
u - y$zmzm bxwmoxnmb tt. 

[0 02 6] 02tt. d33 (500kV) ©iffJSm 

10 »tc. .500 v©iissmEEn»pB# (mw&a*5 o o k v 

/m) ©^&S*>e>d3 3 (5 0 0 k V) £#aiLfc„ 
[0 027] 2©I#f4l~2 6tCfiJiS 

#£Pbi&W*4©d 3 3 (5 00 kV) £-40*0 
1 7 0'C-C©e r©ag^b^4^-r. *©oi> 
fcKBNo. tt. *»W<D^i1-*5*LTl,i*. 
[0028] ±B2St 1 «t D . KT©»*«*lRn4. f 
ftfcfe. Pbg£iS4>T£C£Tfigi|^£iffi8Loo 
d3 3 (5 0 0kV) ©|6j±#12if>6ftS. d3 3 (5 
0 0 kV) ©|Sj±ttPb&4>S*'l. 5mol%gg4 
20 e~0£L?fft«(C&Tr«. Pb&^Jgj&Jjafnc&S 

*4©1$tt&(b*i£C»£ L <&(,». i#f4No. 2 5, 2 
6 tt. ^ft^tid 3 3 ( 5 0 0 k V) ©fil*i. 5 0 0 p 

I*i0~3mo 1% (Ott^O ©S5Hr-»fi!c$4T.-5C 

[0 02 9] (^2©HJS©^S8) K^biS (PbO) . 
mt?$> (T i O, ) , Btfb^s-^A (Z r 
30 O, ) . Mft-s^MNiO) . ^b-*^(Nb 2 
0 6 ) ©SfiX»JSf4£^JDU7C*£LT^b7>f > 

(La, O a ) . Mit**V?A (Nd, O, ) . 8& 
^H3>?-)A (SrCO, ) igmW&tttZX'HC 

©ffffi^rtf-o/c. 

[0030] TIBItl 2 ©HC*4No. 27~39 
6C. aSJ]D^im©d3 3 (50 0 kV) t, - 4 0 "C- 

1 7 o*c-c©£ r©s^b$*m-r. TieaiR^a 

2**©oi,>/cl«4No. tt, ^BJCDSH^^LT 
40 TI2^1J:0. «T©*^g!*IKn5. T&*> 

S7c^ftKjiR»M©igJjnK:fiet,»d3 3 (5 0 0 k 
V ) ©[6]±#tg«> P,nS£^CC. A£r ©fi»s^b-r 
5. Jifjtc S r «:8SJjn U/ctWN o . 3 0 ttA £ r # 3 

Qo%zmz.x^z>tcib*n*um£mn2tiz>. t 

tc, SS?4No. 3 9tt^4rtfiSi*(CB{»L>i»J5e-Ct^*> 

•nit. 

[0031] (^3©nis©^jsg) mm (Pbo> . 

mt?Zl/ (ZrO, ) . ®{b^;U3^^A (Z r 
O, ) , Stfb-f^rjU (NiO) . mt~*7 (Nb 2 
50 0 6 ) ©ejS^4£^tlDiB57c^£LT®{b7>»> 
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;Un>?^A (S r CO, ) *gWiHJjUtt-5<fc5{C 

ffittfr-afc. TiElt2©t#ftNo. 4 0~6 4(C. g 
*4©d3 3 (5 0 0 kV) i. -4 0'C-l 7 0'C-C© 
e r ©SasKfbfcfciS"*-. &2 #*©oi,>)ti#ftN o . 
tt. *»W©«!lW*wi/Tl»6. TfB^2J:0. JJtT 



lWS*lniJStl/TO. 9 9mo 1 ffK©^*5 ttT 
l»5Kf*No. 42. 4 7. 5 43rCtt®JjnS#tb$$fi<J 
d>fc<"CWI»&d3 3 (5 0 0kV) £tts1\ 
[0032] 





1**4 
No. 


* J& % 


Pb«/J>fi 


3$2l0& 


d«<50QrV) 

Inw 




a 


b 


c 


* 


1 


43 


12 


45 


— 


— 


630 


500 




2 


44 


16 


40 


— 


— 


670 


170 




3 


39 


21 


40 


— 


— 


1250 


650 


* 


4 


50 


15 


35 


— 


— 


450 


170 


• 


6 


45 


20 


36 


— 


- 


530 


160 


* 


6 


40 


25 


25 


— 


— 


1000 


230 




7 


3fi 


30 


35 


— 




800 


260 


* 


8 


30 


35 


35 






700 


700 


* 


9 


47.5 


30 


22.5 






520 


160 




10 


37.6 


40 


22.5 






750 • 


'290 




11 


55 


35 


10 












12 


50 


40 


16 






620 


160 




13 


45 


45 


10 






700 


170 




14 


40 


50 


10 






600 


270 




• 16 


35 


55 


10 






520 


700 




16 


51 


44 


6 






420 


160 




17 


46 


49 


6 






480 


190 




18 


41 


54 


5 






400 


280 




19 


47.5 


30 


22.5 


0.5 




714 


160 




20 


47.5 


30 


22.5 


1 




811 


160 




21 


47;6 


30 


22.5 


1.5 




805 


160 




22 


47.6 


30 


22.5 


2 




717 


150 




23 


47.5 


30 


22.5 


2.5 




649 


160 




24 


47.5 


30 


22.5 


3 




570 


170 


» 


25 


47.5 


30 


22.5 


4 




306 


160 


* 


26 


47.6 


30 


22.5 


5 




283 


170 




27 


43 


34.5 


22.5 




l.OmolXSr 


950 


210 




28 


43 


34.5 


22.6 




S.OoollSr 


1050 


220 




29 


43 


34.5 


22.5 




S.OnolXSr 


1010 


270 


* 


30 


43 


34.5 


22.5 




7.0stoliSr 


900 


470 




31 


43 


34.5 


22.5 




0.05DolXNd 


1000 


210 




32 


43 


34.6 


22.6 




O.lnoLXNd 


935 


200 
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no. 






pt>ta<j>a 

/boll 




<U500KV)' 








c 




33 


43 


34.6 


22 T 5 


— 


0.3i)o3XNd 


1150 


230 
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